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In this presentation, we summarize selectively recent results of the electromagnetic form factors of
singly heavy baryons with spin 1/2 and related quantities, which were derived within a framework of
the self-consistent chiral quark-soliton model. The results are compared with those from the lattice
QCD and their physical implications are discussed.
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2I. INTRODUCTION
The chiral quark-soliton model (χQSM) was developed as a pion mean-field approach to describe the structures of
the nucleon [1, 2]. The model was extended to describe also hyperons [3–5]. Recently, the model was successfully
applied to the description of singly heavy baryons [6–10] in the limit of the infinitely heavy quark mass (mQ →∞). In
this presentation, we summarize selectively a recent work on the electromagnetic form factors of singly heavy baryons
with spin 1/2 [11] and compare the results with those from a lattice QCD [12].
II. RESULTS AND DISCUSSION
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FIG. 1. Decomposition of the valence and sea contributions of the electric form factors for the charmed baryons Σ++c and Ω
0
c ,
in the left panel, and the right panel, respectively. The results are compared with those from the lattice QCD.
In Fig. 1, we show the results of the electric form factors of the charmed heavy baryons Σ++c and Ω
0
c , comparing
them with those from the lattice QCD [12]. The present results seem to fall off faster than those from the lattice
QCD. This can be easily understood: When the value of the pion mass employed by the lattice QCD calculation is
larger than the experimental one, the nucleon EM form factors decrease less slowly than the experimental data. This
tendency can be also found in the magnetic form factors of the heavy baryons as drawn in Fig. 2.
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FIG. 2. Decomposition of the valence and sea contributions of the magnetic form factors for the charmed baryons Σ++c and
Ω0c , in the left panel, and the right panel, respectively. The results are compared with those from the lattice QCD.
In Fig. 1, we depict the light-quark contributions of the valence and sea parts to the electric form factors separately.
In the present pion mean-field approach and in the limit of mQ →∞, the heavy quark can be considered as a point-like
3TABLE I. Dipole magnetic moments of the singly heavy baryons. The second and third columns list the present results without
and with the effects of SU(3) symmetry breaking, respectively.
Bc µ
(ms=0)
Bc
µ
(ms=180)
Bc
[12, 13] [10]
Σ++c 2.147 2.176 2.220(505) 2.15(10)
Σ+c 0.537 0.445 - 0.46(3)
Σ0c -1.073 -1.286 -1.073(269) -1.24(5)
Ξ+c 0.537 0.603 0.315(141) 0.60(2)
Ξ0c -1.073 -1.147 -0.599(71) -1.05(4)
Ω0c -1.073 -1.014 -0.639(88) -0.85(5)
particle, so that it plays only a part in making the concerned baryon charge complete. Note that the heavy-quark
contribution to the magnetic form factors also vanishes in the limit of mQ → ∞. So, the light quarks govern all
dynamics in a heavy baryon.
In Table I, we list the results of the magnetic moments of the charmed baryons, comparing them with those from
the lattice QCD and from a “model-independent” approach of the χQSM. We want to mention that the nuclear
magneton in the model is evaluated not by the experimental value of the nucleon mass but by the model value, which
is larger than the experimental one. Keeping this in mind, we find that except for µΣ++ the present results turn out
larger than those from the lattice QCD.
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